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(54) TVeatnent off subteiTanean fonnatlon to control porticuMe f tawbocic 

(57) A 8ul3tarraneanfonfnatton is treated with a par- 
ticulate laden ftuM wheretsy partkrulata ftowback is 
reduced or prevented. The method includes the steps of 
provkfing a fliid suspension including a mixture of a 
particulate, a tacMfying compound and a hardenable 
resin, pumping the suspension into a subtanranean for- 
matkMi and depositing the mixture wHhin the for ma tfan 
whereby the tacfcifying conYxxind retards movement of 
at least a portion of the particuiate within the fbrmatkxi 
upon fk3w of fluids from the subterranean Ibrmatkxi and 
sak) hardenable resfri subsequently consolidates at 
least a portion ol saU partkMlata within saki tormatton. 
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Oescrlptfon 

prettem. 7ft. iranspoilid sdids can eixxto or cauM siQ^^ 
aportvi<h(jrrfr^ 

f«)ni«hawa»ofa«rfWntiaft«clu«a«tt«yar.er«a«»a^ 

ProppartflOMtoaek is lh« transport rtpfqapart^ 

'^ftelhK*ro and may HmllttMi width or conducted 

OJbarrsl.p«rnAu<0(BPM)perperttXHtfon<rflhelreatni^ 

Su*fla«(*)ack rates accelefBte or force doeure of the tbn 
where ^adequate bndging within the formation oeeura. The rapid flowbaek i. highly desirable tor theooeritoi^ 

rean consoMBtion Of the proppant whch are not capable Of use in aggressive flow^^ 

<«sin^ed proppart is NgK and is therefore used only as alafl* bXlastflvet^ 

placement Resin^oatedproppam is not always eltWIve since there is some S 

fradures. Another meansshowlngreasonable ellMiv«,es.h..be.nfo?SSJ1S^^ 

fractunng operation ha. bMn compleled so lhai ttadure doeuia prw^SeaeSg against TSSSJ^STSS; 

allowing the proppantparticlea to stabll»l»eloroflowt>aefcol the ftaclirta 

JgtoaSj^retumisun^ 

In unconsoWated formations, it is cornmon to place a f 11^^ 
presort a^physicalbarrier to the transp^ 

caly. such 6<HaUled -gravel pacwngoperations-inwive the punp^ 

t«n adwi to the wefcor* It is somelme. al«) dartraW. to bW th. ffavel partidss 

saitf and^or finsB transported to the near welt)ore area by the formation fluids. The oavel part^ 

aoante»ha,denableadhesiyesdirectlytoanove.tlushofunconsol^ 

a&Palerrt.5^330.005.5.439.055and5.501^75disclo«i.mrthodfS^^^ 

JS^iSiiJSrSSJi^^ f»« a length rangmg t^oH^ 2 nSSS 

VVhito th» technique m^y function to llmrt some floatoacl^ 11 fals to s«aw ih^ 
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manner achieved by use of reein coated particulates. 

U.a Patert 5.50U74 (fisctosee a method for redudng proppant fk^^ 
material in particulate, rtobon or flake forni with ^ 

rial in the tormation. the themwplastic material softens and causae particulates acfacent the material to adhere to the 
thermoplastic creating aggiomerate& The agglonwatas then t)ridge with the 
to prevent flowt>ack from the fomfBtloa 

It would be desirable to provide a more permanem method which wtt ^ 
to one another whereby agglomeratee nsy be fomied wMch wouU 
of ptfticutates from a well3ore a formation wHhout significanfly redu^ 

aggressive fiowback of treatment ftuida 

We have now devised a method of treating a subterranean f()rmalk)n to inhi^ 
the wefibae during the production d hydrocarbons, without significam 
pack. 

In accordance with the inventioa a inelhod of treating a subterranean fonm 
vided conprising the stepe d provkfing a fluid suspension including a rn^ 

prising a Bqi^ or solution of a tackifying (sn^xxind, which coats at least a portk)n of the particulate upon ad^ 
therewith, and a hardenaUe resia vvhk:h coats a is coated tpon at lea^ a p^ 

suspenston including the coated particulate through the wet)ore and depositing the mixtitfe in the formatioa Upon 
deposttkin of proppanlshavvig been oMted with the tacMfyingconrf^^ material mixture in the fiormatk)n 

the coating causes particulate acfacerit to the coated material to adhere to 
pam agglomerates which bridge against other partkiles in the tormation to mi^ 
haidenable resin subsequently consolidates the particulate before and during f lowback. 

The coated material is efftetlve in inhibiting the ftowba^ 
about 2 to about 400 mesh in intimate admixture with the tackifying compound and hardenable reski ooated particu- 
lates. 

The coated material is effective in oonsolUating particulate into the form of aggtomerates in a Ibnnation as a result 
of a fracturing or gravel paddng treatment perfomried on a subterranean fb^^ 

treatment fluid. 

In accordance with the present inventioa a lk)uki or solution of a tacW^ 
mixtwe with a partk:ulate material such as conventfonal proppanis or gray 
able resin and introduced into a subterranean formation. 

As used in this specifk»tion. the temn Intimate mixture" wiy be understood to mean a substantially uniform disper- 
skm of the oonponentB in the nixtura The term 'simultaneous nrvxture' 
ponentB that are blended together in the Initial etepe of the subterranean form 

for the performance of the treatment process^ 

The coated particulate or proppam material may comprise substantia^ 
sirably chemically interact wHh other oomponente used in treating the stMerranean formatfon. The material may com- 
prise sand, ceranvcs. glass, sintered bauxite^ resin ooated sand, resin beads, metal t>ead8 and the Ito. The ooated 
material also miy conprise an addftional material that is adnvxed wi^ 

fbrmatton to reduce particulate flowback. in this instance the additfonal substrate material miqr comprise glass, ceramic. 

carbon conpositee, natural « synthetfo polymem a metal and the Uke in the for m o^ 

ings, platelete and the fika In this instance, the addittonai substrata materia general 

late »i an amount of from about 0.1 to about 5 pement by weigM of the partkM^ 

a Ik|uk1 or a sdution of a conpound capable of forming at least a partial coating upon tte 

it Is adiT^xad prior to or subsequerrt to placeniem in the subterranean formattoa In son^ 

pound may be a solkJ at aiTixem surface conditkyis and ipon initial adnn^ 

entry into the weltMre tor introductton into the subterranean formatfon become a meRed QquU whfoh at least partialy 

coats a portion of the particulate. Compounds suitable for use as a tackifying compound comprtee substantialy any 

conpound which when fo llqufo fonn or in a solvem sokitkxi wM fomi a non-^ 

partkxjime whfoh tadlitetes aggtameratfon and wi Inff ease the continuous Gril^ 

ulate when contacted by a stream of water as hereinafter descrtoed in Exanpte 1 by at le^ 

partfoiiate afone when present fo a 0.5 percent by weigm active material concentratfo^ 

resuspensfon velocity by at least aboitf 50 percent over the partfoulateafoneL Preferably, the oontinuous critical resus- 
penstonvefocity is increased by at least 100 percent over particulate atone and most preferably at least about ISO per- 
cent over perticulate tfone and the inttiai critfoal resuspensfon vetodty is increased by at least 75 percent and most 
prefMbly at least 100 percent over partfoulate afona A partk»tarV preferr^ 
polyamkles whfoh are Ikiukte or in solvent solutfon at the temperatm 
that the polyamidee ara by themselves non^utfdening when presem on the partfoUatM 



3 



EP08S3186A2 



nean formation. A particularly prefarred product is a condensation reaction product oonvrised of commerciaNy avalla- 
tale potyadds and a polyanrine. Sucti commercial product 

containino some trimer and higher ofigomers and also smal amounts off monomer adds which are reacted with 
pdyaminee. Other polyadds include trimer adds, synthetic adds produced from f^ adds, maleic anhydride and 
5 acrylc add and the Ifca Such add compounds are amilabiefir^ 
and Emery Industries. The reaction products are available from, to 

In general, the pdyamides of the present Invention are commerddly produced 
ids predominately having tw or more add functlondWes per mdecule wW^ 

ulacturing industry, the pdyadds and pdyfundional amines are introduced into a reactor vvhere. with agitation the 
10 nwUhf exothermic formation of the amine salt occura After 

and formation d the pdymer melt by polycondensation. The water of rea^ leaving the 

polyainide. The molecular weigN and find propertiee d the pdymer a^ 

heating rate, and juddoue use of monofunctiond adds and amines to temrvnate chain propagation. Generaly an 
excess of polyamine is present to prevent runairwy chain propagatta 
15 tion. if dedred Often a solvent eudi as an aloohd. Is admixed with th^ 

a liquid sdutfon that can readily be handed. The condensation reaction generdly Is acconplished at a tenperature of 
from about 22S-F to about 45(y»F under a nitrogen sweep to remove the condensed water from the reactioa The 
pdyaminee can conpriee. for 9om%A% ethylenedlamine. diethylenetrtaudne. triethyiene tetraamine. aidno ethyl Dfoer- 
azine and the lice. ^ 
20 Thepdyamidescanbeconvertedtocvjatemarycompoundsbyreaclton^ 
benzyldiloride, detliyl suMato and the like. Typicaly the quatem^^ 
fromabout100toabout200'Foveraperiodofftromabout4to6hours. 

The quatemizatlon reaction may be employed to Improve the chemicd compattoillty of the taddfylng conpound 
with the other chemicals utaized in the treatment fluids. Quatemization d the taddfying conpound can reduce effects 
28 ipon breakers in the f kiids and reduce or minimize the buffer effects of the conpounds when present in various fhikis 
Additfond compounds which may be utilized as tadofying compounds include liquids and sdutfons of, for eKamde 
polyesters and pdycarbamdes.pdycarbonatee. natural resins such as shellac ' 
The tackifying conpound is admixed with the partk»late in an amoum^ to about 3.0 percent active 

materld by weight of the coated partfoUatei It is to be understood that larger quantitiee may be used, however the 
30 larger quantities generally do not signif icantty increase perlonnance and couU undesirably reduce the permeability of 
the particulate pack. Preferably, the tackifying compound Is admixed with the partfodate introduced into the subtena- 
nean formatton in an amourt d from about 0.25 to about 2.0 percert by wdght of the coated partk^ 

VVhen the tadcifying conpound is utilized with another materid t^ 
IS to be at least partidly coated with the taddying conpound. audi as glass ft^ 
35 inanamountdf^omaboUIOtoaboutasOpeicertactivematerldbyweigmoftheglas^ 
and generaly ftom about 0.1 to about 3 peicert active ^ 

coated materid Is Intimatdy admixed. Preferably the tadofying compound Is presert in an amourtdf^ 
about 150 percert d the materid ¥irhich is to be at least partidly coated with the tacWfy^ 
to the partkajlate. At least a portion d the tackifying conpound introduced with the ad^ 
40 coat at least a portion d the partkailate With whk*i it is acfcnixed 

The hardenaWe resin conprisee an epoxy or phenolc resin or other conpound capabte of bdngd 
<»ated upon a particulate subetm^ Exanples d suchTedne 

indude phend-dddiyde redne of bdh the resde and novdac type, urea-ddehyde redns. mdamine^lddiyde redne, 
epoxy redne^ fMryl doohd redns and the like. The curing may result from heating the redn to a higher tenperature 
48 suchascanoccurwllhfheresderednsorbytheadditfondacatdydorcrossfinkertothere^ 
enzatioa Admixtures d resins sudi as the resofe and novdac redns may be utilized 

incorporated to inHiate polymerization in the novalac resin. Vitfiousres^ Palania 
M20.174: 5.218.038; 5.425.994 and 4.888.240 the entire disdosures d whidt «e inoorponrted herdn by reference 
thereta Partkxilarly prdtorred redns indude epoxy redns sudi as 

parv. »*w<oa Texas. Phendto redns sudi as -Redn 1866-frQm Acme Redn Corporatton. Borden Dividon. Fbrrest 
Parte, linow. lUran rsdne sudi as -ARS-ISOO- redn from Advanced Redn 
Resins such as 'BafcdHe 9282 FP* redn also avdtade firom Advanced Resin Systan^ 

The reein is acMxed with the particidato in an ainount d from ab^ 
tfoulato. Preferably, the redn is admixed with the partkaiate in an amoirt d f^om about 0.05 d)oU 1 0 pei^^ 

lizedwiththeredntohaidentheresnandformaooneoldatedmatrixdpartfo^ 
TJwKquMorsdutkwdtaddyirigoonpoundirterad^ 

the subfenaneanfarmatfontelWt or prevent the ftowbadcdpartfcdatoetothewdba 
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haidening and oonsolidalion of the parliculatee by the hardenahle resin. 

In oneefTi)odirnefit,thetaclafyingoon^^ 
a material that has mutti-functicmai reactiw 
hard reaction produd which consolidates the agglonfiera 
5 ucT as used herein means that the reaction Of the tackifying compound wi^ 

substantially nortflowable reaction product that exhttitB a higher compressive strength In a consdidatad agglomerate 
than the tad(ifying compound alone vvith the particul^ 

detsrmine whether an increase In oonpressive strength has oocun'sd is through testing with a penetrometer. Sanples 
may be prepared comprising particulate coated with the tadufying conpoundl muHHunctional material and an admix- 
10 ture as described herein and penetrometer readings can be made using equipment such as a P WQ Penetrometer from 
Precision Scientific Company. Chicaga llfnois. Comparison of the penetrometer readings readUy demonstrates the 
change that has oocun'ed as a result of the reaction In this instance, the taddfying compound also functions as the 
haidenafale resia The niateriai having multl-fuicfional reactive 

maldehyde, dialdehydes such as glutaraldehyde. hemiacetals or aldehyde release oonixHinds, diadd haHdes, dihal- 
IS ides such as dichlorides and dibromides. polyacid anhydridesa such as citric add. epoxides and the lika Preferred 

compounds tor use with poiyamides comprise furfuraldehyde, glutaraldehyde or aldehyde condensates and the like. 

The muW-functtonat compound is admixed wHh the taddfying compound in an amount of from about 0.01 to about 50 

percent by weigM of the taddfying compound to effect formation of the reaction product Preferably, the compound is 

presem in an anfioum of l^om about 0.5 to about 1 percent by wdgM of the tadof]^ 
so The liquid or solution of tad<ifyingoonfpound and hardens^ 

in any of the conventtonal fracturing or gravd padong flukts conrprised of an ^ 

cartoonfUdoranemui8k)n,avisco8ifying agem and any of the vark)us known breakers^ buffm surfactants, day sta- 
bilizers or the Bka 

QeneraOy the taddfying compound and hardenable resin may be incorporated into flukls having a pH in the range 
28 offiomabout3toaboi4 12 tor introduction into a sU>terraneanformatioa The compounds are useUi^ 

ticulatenfKivenriem within the formatk)n at temperatures from about a^ It is to be understood 

thai not every hardenable redn or taddfying compound wil be useful over the entire ^ 

compound is useful over at least some portion of the range and indivkluals can readily determine ttie useflil operating 

range for various products utilizing well loiown tests and without undue experimentatioa 
30 The Ikuiid or solution of tackifying compound and the hardenable resin generally are incorporated with the particu- 
late as a simultaneous mixture kjy introduction into the fracturing or gravel packing ilvki along with the particulata 
Fmcturing fluid slurries are irrtroduced into ttie sulMenBnean ft^^ 

least one fracture In the formation into which particUate then is Introcftic^ 

hydrocarbon productkxi. Qravd paddng treatnrients generally are performed at 
35 f luU can be introduced into a formation to aeate a controlled particule size pack sunroundng a screen posittoned in the 

weltxye where firacturing of ttie formation nuy or may not occur. The particulate pack surrouncfing the welKwe then 

functions to prevent fines a fwnntion particulate migralnn into ttie wdtm 

the sU)tefTanean formation. 

The ^avelpaddrigtreatmerit also may k>e performed wittKXit a screen inttiewelbora In such a screenless com- 

40 pletion, ttie ftuU generally is introduced into ttie wellxsre to f a ttie pedbrationsan^ 

rations and permitted to oonsdidata The oonsolUated pad( can ttien be drilled or rean^ 
providing a oonsdktated pad( to screen fines and formation particulate fim 

The taddfying compound may be introduced into ttie flud before, after or simultaneously witti introduction of ttie 
particulate into the flukf. The Ik^ a solution m^ be iricorporated with the entire quantity of particulate introduced into 

45 the subterranean for ma tion or it may be introduced witti oriiy a portion of the particulate, such as in the final stages of 
the treatment to place the intimate mixture in ttie formation in ttie vicinity of the weiitxre For example, the tackifying 
conpound may be added to only ttie final 20 to 30 percent of ttie particulate laden fluxl introduced into ttie formation 
and ttie hardenable resto may be added to only ttie last 10 to 20 percent d ttie particulals laden 
the intbnate niixture vvia fonrn a tai-4n to ttie treatmem which 1^ 

so wiB cause ttie partides to bridge on ttie agglomerates fonfned ttierein and prmnt movement of ttie partides into ttie 
weUbore witti any produced fluids. The taddfying confound and hardenable resin may be introduced into ttie blender 
or into any ftowline in which ttiey wi contad ttie niaterial to be at least partialy coated by ttie c^ 
pounds may be introduced witti metsring punpe or ttie like prior to entry of ttie treatment fUd into ttie subterranean 
formatiorL 

ss Inanalteniateefftood k nentttieparticulBtenMybepremiwdw^ 

resin prior to admixing witti a treatment fhikl and ttie other constiluente for use in a stMrranean formation. In some 
instances, resin precoated particulates inay be utifized and ttie tadd^ririg conp^^ 
formance of ttie subtenanean formation treatnisnL Depend 4)on ttie type of resin 0^ 



5 



MSOOOO: <£P ^0653186AaLL> 



EP08S3186A2 



would be added to the treatmem fluid or introduced in a flush fkiid a the 

Suiprislnoly. it has been »oirt that use ol the method of the presert invention ^ 
iielsextendinafWmwelbore perforations bade into proppanlpac^ formation 
which then may be «)n80lidated Control of the flowba* nrte o» tf^ 

be used to provide a conlroned erosion of the treated particutete immediately arlacert a perl^ 

f lort)ack rate is conlrolad so as to pro««e a ie«l above the inllitf eritlctf r««^^ 

pound bu geneialy is maintained below the continuous critical re«i8p«ision v*^ 

Monolparllculatotoomthelormalloa The erosion surprisbioly has been found lobe vsr^ 

a kmnel into the partkxjiate in the fonnallon generaly correspondno to the size and shape of the perfe^^ 

bore. After the tunnd is tanned, the haidenabto resin consoUdatee the remaining particulate to provide a hio^ 
bility passage or tunnel from the formation to the welbore. 

Relsfence is made hereafter to the accompanying diw*lng (Figure 1) which provides a schema^ 

test apparatus utfcad to dateniilne the critical resuBpension velocily for a taddiyfng com 
rial. 

To further ftjslrato the presert invention and not by way of Bmitatioa the follow^ 
Examolal 



The evaluation of a liquid or solutton Of a compound for use as a teddfyingcompouid is acconp^ 
tortng test A critlcd re^jspenslon wBlodty is flist determined for the material 4)on which the tad^ 
l» coaled. Refining now to Figure 1. a test apparatus is iBuslrated for perfonning the test The apparatus CO 
%• glass tee 10 which is conneded to an inlet source 12 of water and an outlet 1 4 disposal Ine is blocted to fhM 
A water sluiry d particdate Is aspirated into the tee 10 through inlet 12 and cdtected within portion 16 by fB^^ 
againstasaeen 18. VVhen portion l6of tee 10 Is fUl. the vacuum souice is removed andaplug 20 is used toseal the 
end of portion 16. The flow channd from inlet 12 to outtot 14 then h swabbed ctean and a volumelrical^ 
punp. such as a -IkWYNO- pump, is connerted to intot 12 and a conird 

fluid is slowly inaeased throjgh inlet 12 unti the firrt partlcuto d particulate material Is pidced 
streanvThtedetenrtnes the basdine for the starling dtheresuspenslonveloci^^ 

unbl the removd of partides becomes continuoua This detemilnes the baseline for the continuous resuspensionveloe- 
ity. The test then is tenninated and the apparatus is rdffled with particulate havirKj a coaling correspondi^ 
percem active materid by weight of the particdateappfied thereto Similar trends generally are seenh 
tfie ooncentrattons teded are from about 0. 1 to about 3 percent, however, the 0.5 percert tovd whidi te wllhh me 
tarred appli«ttion range is preferred for dandardiration of the procedure. The test Is repeated to deterirfne the darttw 
pomtofparticulderemavalandthevdedtyatwlMiramovdbecenmcontlnuous. ••n.wing 

The peieert of vetodftf increase (or decrease) then Is detern*ed based ipon the Initid or cort 
vafcATheresdtedseveral tests emptoying the preferred 

and phenolic resins Imjviin for use in consolidation treatmante in subtenwsm fonnatlTO 
sandaresetforthbdowinTaUel. "-uanHwwmesn 



TABLE I 



TestNa 


Particulald Size 


Coating Agent. %V/Wt 
Particulate 


Percent or Velodty Change At: 








Starting of Sand Partide 
Transport 


Continuous Sand Trans- 
port 


1 


20/4OAne8h saixJ 


none 


0 




2 


20/40 mesh sand 


1/2 percent pciyamide 


192 


222 


3 


20/40 mesh sand 


1 percent polyamide 


271 


391 


4 


2G/40meshsanJ' 


1^ percent phenolic 


-0.5 


as 


5 


20M0maeh8and 


ipeicenlphenoic 


-9 


-8.8 


6 


20^40 mesh sand 


1/2 percent Qpoxy 


-9 


-1^ 


7 


20/40 mesh sand 


1 percent epQxy 


5^ 


12.2 


8 


1^ mesh sand 


1^ percent pdyamide 


228 


173 
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TABLE I (continued) 



TestNa 


Peculate Size 


Coating Agent. %V/Wt 
ranicuiaie 


Percent Of VeiG 


dty Change At: 








cnanuig or oarvi roniae 
Transport 


VAmnrejoue oano itmwr 
port 


9 


1 2/20 me8h sand 


1 percent poiyamide 


367 


242 


10 


12/20 mesh sand 


1/2 percent phenolic 


42 


22 


11 


12/20 mesh sand 


1 percent phenoHc 


42 


13 


12 


12^ mesh sand 


1/2 percent epoxy 


48 


30 


13 


12/20 mesh sand 


1 percent epoxy 


38 


15 



The data dearly iOuslrateethe substantial increase in the critical resuspensionvelodty of a particulate coated wHh 
thetadofying oonvound in comparison to other knovvn formation consolidation agents which require hardening to k)e 
effsctive. 

The test results dearly demonstrate the benef idal results achieved by practice of the method of the present inven- 
20 tionvvith respect to proppam production from a sirnulatedfonratk^ 

EXAMPI^n 

The stabilization properties of the method of the present invention are determined by comparison to untreated send 
25 and sarvl including a tadofying compound. The flowbadc velocity is measured in an American Petroleum Institute 
approved simulated fracture flow cefl. The ceU contains Ohio sandstone cores having a proppant bed size of about 1 .5 
inches in height about 7 inches in length and about 0.25 inches in width between the cae& The bed is initially pre- 
packed with 20/40 mesh sand by introducing the sand into the cell in an aqueous slunry or a gelled fluid containing 40 
pounds of guar per 1 000 gallons of aqueous fluid. The eel is fitted with a 0.3 inch hde at one end to simulate a peilo- 
30 ration. The hole is visible through a sight glass so that proppant production through the hole can be visually determined. 
The cell then was deaned and padded with arKHherproppam pack for testing. The tested materials are set forth in 
Table It. bek)w. 

While the present invention has been descrbed wHh regard to that wNch is currently considered to comprise the 
preferred ennbodimenis of the invention, other embodiments have been suggested and stil other embo(fiments wiB 
35 occur to those individuals skilled in the art upon receiving the fbregdng specif icatkNi. It is intended that all such embod- 
iments shafl be Included within the scope of the presem tnventkvi as defi^ 



TABLE II 



SAMPLE 


PACKING FLUID 


ADDITIVES TO SAND. % BY WT. SAfslD 


FLOW RATE, ml/min AT 
WHICH FAILURE 
OCCURS 


1 


water 


none 


84 


2 


gal 


none 


90 


3 


gal 


1%bywtpolyamkie 


180 


4 


gel 


2%bywtpolyamkfe 


384 


5 


gal 


1% by wt polyarittde and 1% oU Bakeiite 9282 FP 
resin 


>3000^ 


8 


gel 


1% by wt polyamUe and 1% by wt Bakelits 9282 FP 
resin 


>26002 



^- pack heated at 250T tar 72 hotfs betore testing, no sand produdion di^ 
^ pad! healed at 180<r lor 4 houn before testing rio sand production during test 
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dalms 

1. A method of treating a subterranean formation, which comprises the stepe o< introducing a treaftment fluid into a 
subterranean tarnation; adnvxing with at least a portion of said fluid, a particulate which is introduced into and 
deposHed within said Ibnnation; adnriixing with at least a portion 

ccmpouid whereby at least a portion of said particulate is m least partially coa^ 
critical resuspension veksdty of said at least partially coated particute^ 

when tested at a level off 0.5% active material by weight over said particulate alone with water; adnMng wHh at 
least a portion of said particulate in said treatment fluid a hardenable resin whereby at least a portion of said par- 
ticulate is at least partially coated by said resin; depositing the tadofying conpound arvl hardenable resin coated 
particulates in the subterranean formation; and flowing bad( fluid from the formation whereby the tadofying com- 
pound coated particulate retards movement of at least a portion of the particulate within said formation and said 
haidenaUe resin subsequentiy oonsolidates at least a portion of the part^^ 

2. A method according to claim 1. wherein said tackifyingconpound is adm 
from 0.1 to 3.0 percent fay weigM of said particulate. 

3. A method accorcting to daim 2, wherein said tackifyingconpound is aM 
from 0.25 to 2 percent by weight of said particulata 

4. A mettiod according to daim 1.2 a 3, wherein said coated particulate has a critical res^ 
of 100 percent over said particulate alona 

5. A method according to daim 1 . 2. 3 or 4. wherein said tadofying compound comprises a liquid, or a solution of a. 
polyamide. 

6. A method accordng to any of claims 1 to 5. wherein said tadofying a)npM 
sation reaction produd of a dimer add containing sonie trimer and Ngher digomer^ 
apolyamine. 

7. A method accading to daim 6. wherein said pdyantine comprises at least one of ethylenediamine. diettiyienetri- 
amine. trietfyfonetetraamine, tetraethylene pentaamine. aminoethylpiperazina 

a A method according to daim 6 or 7. wherein said taddfyingconfpoundhtt 

9l A method according to any of daimal to 8, whereto said hardenable rednoonv)^^ 

hyde resins, urea-aldehyde reslna mdamine-aldehyde resina epoxy resins, forfuryl alcohd resins. 

10. A method according to any of claims 1 to 6. wherein said hardenable resin is a reaction product of the tadofying 
compound and a multifunctional material comprising at least one member sdected from diaktehydes, diadd hall- 
dee, dihalidea and pdyacid anhydrides. 
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